Regulation of RNA metabolism in relation to insulin production and oxidative metabolism in mouse pancreatic islets in vitro.
This study was undertaken to investigate the long-term effects of different substrates, in particular glucose, on the regulation of islet RNA metabolism and the relationship of this regulation to the metabolism and insulin production of the islet B-cell. For this purpose collagenase-isolated mouse islets were used either in the fresh state or after culture for 2 or 5 days in RPMI 1640 plus 10% calf serum supplemented with various test compounds. Islets cultured with 16.7 mM glucose contained more RNA than those cultured with 3.3 mM glucose. Culture of islets in glucose at low concentrations inhibited glucose-stimulated RNA synthesis and this inhibitory effect was reversed by prolonged exposure to high glucose concentrations. Culture with 10 mM leucine and 3.3 mM glucose or with 10 mM 2-ketoisocaproate and 3.3 mM glucose increased the total RNA content of islets as compared to that of islets cultured with 3.3 mM glucose alone. Islets cultured with 5 mM theophylline maintained a high RNA content in the presence of 3.3 mM glucose. Theophylline also increased the islet RNA content when added together with 16.7 mM glucose, as compared to 16.7 mM glucose alone. Theophylline probably exerted this effect by decreasing the rate of RNA degradation. Changes in islet RNA metabolism showed a close correlation to changes in islet total protein biosynthesis, whereas islet (pro)insulin biosynthesis and insulin release exhibited different glucose-dependency patterns. The response of islet oxygen uptake to glucose was similar to that of islet RNA and protein biosynthesis. It is concluded that the RNA content of the pancreatic islets is controlled at the levels of both synthesis and degradation. Glucose stimulates the RNA synthesis and inhibits its degradation. Moreover, the results suggest that regulation of RNA synthesis may be mediated through islet metabolic fluxes and the cAMP system.